Objective: To study the adverse outcome in pregnant women ≤ 16 and ≥ 40 years. Study Design: A total of 1100 cases, 1061 cases of pregnant women ≤ 16 years, 20 -29 and ≥ 40 years with completed charts between 1st January, 2006 to 31st December, 2010, were enrolled in this study. The patient data includeing demographic data, hospital course, maternal laboratory investigations, maternal complications, placental complications and neonatal outcomes were recorded. SPSS version 14, one-way Anowa, Chi-square and analysis of varience were used to compare the data among two and three groups. Results: Anemia, underlying medical diseases including heart, thyroid and pulmonary diseases, obstetric complications including severe pre-eclampsia and gestational diabetes mellitus, placenta previa and preterm labour; medical administrations including magnesium sulfate, dexamethasone and bricanyl, outcome of deliveries and neonatal outcomes, were different with statistical significance between the 3 groups of pregnant women. Conclusion: Adverse maternal and neonatal outcomes were mostly found in the pregnant women ≤ 16 and ≥ 40 years. Education of contraception, safe sex and effective care during pregnancy of both extremely maternal age groups should be implemented to reduce those poor outcomes.
INTRODUCTION
The advanced revolution of social, culture and technology in many developing countries around the world results in different education and economic status among people. Poor education is usually found in teenage pregnancy and high education is not surprised to relate with advanced maternal age. Teenage pregnancy continues to be a major health problem in Thailand and other developing countries around the world [1] . Around 85% of teenage pregnancies are in developing world [1] and 25% of mothers are in this age group [2] . Thailand has the second highest rate of teenage pregnancy in the world which may result from the environmental degradation, poor family income, less educated population and lack of warmth and care from family. Therefore the importance of the issue of teenage pregnancy is increased. Most of Thai teenagers have unintended pregnancies because of the lack of knowledge about sex and pregnancy prevention.
There was a study about teenage pregnancy and adverse neonatal outcomes in Canada which studied pregnant women at age 20 years or less (2.6% of all first pregnancy). The study found that those with first pregnancy at age 20 years or less had an increased risk of 4.5 times of preterm delivery than those at age 20 -39 years. Moreover, the risk of fetal birth defects and infant mortality in teenage pregnancy were as high as 1.8 and 3.8 times, respectively [3] .
On the contrary, high education results in delayed pregnancy in women. Recent advances in assisted reproductive technology make it possible for advanced age women to conceive. Therefore the life birth rate for advanced age women has increased. The impact of advanced maternal age and delayed childbearing on pregnancy outcomes is controversial.
However, there was no study about adverse pregnancy outcome of extremely maternal age in Siriraj Hospital therefore this research was performed. The authors hope that the results of this research would be beneficial for further improvement of the care in extremely maternal age.
the Faculty of Medicine Siriraj Hospital, COA no. Si 431/2011. The study design was a retrospective cohort study. The sample size, using a power and precision analysis formula was calculated by the incidence of preterm labour, gestational hypertension, gestational diabetes mellitus, cesarean section, anemia, low birth weight infant fetal anomalies and admission of infants to the neonatal intensive care unit (NICU) at Siriraj Hospital. The highest sample size which was calculated from NICU admission of infants about 1100 cases was used.
The completed data of patients between 1st January, 2006 and 31st December, 2010, were enrolled in this study. During this 7-year period, all completed charts of maternal age ≤ 16 years included 1061 cases while those of maternal age of 20 -29 and ≥ 40 years were 20,776 and 1319 cases, respectively. Systematic sampling of the charts in maternal age of 20 -29 and ≥ 40 years was performed. Running checks from hospital numbers, one of every 18 medical records (1, 19, 37, 56 , ···, 20,681) was collected and one of every 6 medical records (7, 13, 19, ···, 1314) was deleted, respectively. Therefore the total numbers of the charts in maternal age of 20 -29 and ≥ 40 years, 1100 cases, were recruited.
The patient data including demographic data, hospital course, maternal investigation and complications, placental complications and neonatal outcomes were recorded in the data record form.
Definition of Adverse Outcomes in Mother
 Anemia means pregnant women with hemoglobin concentration below 11.0 grams/dL or hematocrit below 33% [4] .  High blood pressure during pregnancy means that people with systolic blood pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 mmHg for 2 more times when measured at least 6 hours apart [5] .  Diabetes mellitus is diagnosed by the criteria of abnormal glucose tolerance test. 
RESULTS
During the period of 1st January to 31st December, 2010, all completed charts of 1061 cases of maternal age ≤ 16 years and randomized completed charts of 1100 cases of maternal age 20 -29 and ≥ 40 years were collected. Demographic data including body mass index, gravida, parity and abortion among the 3 groups were different with statistical significance ( Table 1) . Only 946 from 1061 cases; and 1010 and 1028 from 1100 cases of maternal age ≤ 16 years; and 20 -29 and ≥ 40 years were collected, respectively. The missing cases were those of birth before admission and those who had no antenatal visit (Figures 1-3) . The number of patients who were anti-HIV positive, had anemia and alpha-thalassemia among the 3 groups were different with statistical significance ( Table 1) . Only 1007 (29.2%) from 1061; and 1082 (24.3%) and 1093 (21.0%) cases from 1100 cases of the patients with thalassemia were collected. The missing cases were because of no antenatal visit (Figures 1-3) .
Pulmonary disease was not significantly found in the 3 groups of patients, while other medical diseases including thyroid diseases, hypertension and diabetes mellitus were significantly found for maternal age ≥ 40 years ( Table 2) . Obstetric complications, including severe preeclampsia and gestational diabetes mellitus were differ- ent with statistical significance between the 2 and 3 groups ( Table 2) .
Obstetric complications, including placenta previa and preterm labour, were different with statistical significance between the 2 groups ( Table 3) . However placenta accreta was not detected in the young pregnant age group because most women in this group were in the first pregnancy ( Table 3) . Preterm and very preterm labour were significantly found in extremely maternal age groups ( Table 3) .
Medical administrations, including dexamethasone and magnesium sulfate, were significantly detected in the three aged groups of pregnant women but were not different between the extremely young and advanced maternal age groups ( Table 4) . Gestational age at deliveries, mode of deliveries, fetal numbers, neonatal weights and fetal structural abnormalities were different with statistical significance among the second and third group of patients ( Figure 3 . The excluded charts of maternal age ≥ 40 years were described. not between extremely maternal age groups ( Table 4) . Only APGAR score at 1 minute was different with statistical significant between 3 maternal age groups ( Table  4 ).
DISCUSSION
According to the difference of education and economic status among people in the developing countries, pregnancies for the extremely young and for older women are rising and correlating with adverse pregnancy outcome of both mothers and neonates. Poverty and poor education are usually detected in young maternal age while wealth and high education are usually found in advanced maternal age and also in developed countries [10, 11] .
Adolescent pregnancy is defined as gestation of women before having reached the full somatic development [12] .
The percentage of childbearing adolescent women is varies greatly depending on the cultural, religious, political, economic and other factors of each region [13] .
Pregnant women at aged ≤ 16 years and ≥ 40 year were recruited in this study because the complications during pregnancy are more common among the pregnant women within these age groups [14] [15] [16] .
Pregnant women at aged 20 -29 years were chosen as the control group because pregnant women over 29 years had significant risks of diabetes mellitus, placenta previa, cesarean section, and neonatal intensive care unit (NICU) admission of the newborn [17] . Data are n (%) unless otherwise specified. P-value represents chi-square statistic comparison among groups for categorical.
About 4.2% of extremely young maternal age (≤ 16 years) had no prenatal care which might be the reason for unintended pregnancy, poverty, ignorance of pregnancy signs and symptoms and lack of knowledge of antenatal care [14, 18] .
The policy of the national health insurance, the Universal Coverage Project, at a cost of 30 Baht (US$ 0.75) for the Thai people enables them to get medical care conveniently and thoroughly [19] , but the young pregnant women still have many problems involving pregnancy and delivery. Appropriate care will decrease the adverse pregnancy outcomes which result from social rather than physiological conditions [18] .
Sexually transmitted diseases including HIV infection and venereal disease were also significantly high in exremely young pregnant women as shown in a previous t study [15] . It is noteworthy that hepatitis B carriers and venereal diseases were not different between extremely young and advanced pregnant women. The possibility of subsequent infection could be from horizontal transmission including sexual intercourse, sharing toothbrushes with partners or directly touching around the wound [20] .
Young mothers had a higher rate of anemia with the antenatal hemoglobin concentration <10 g/dL which corresponded to previous study [14, 18] . This might be the result of poor nutrition during pregnancy [18] . Thalassemia is a genetic disease which is common in Thailand. Alpha thalassemia was found to be higher in pregnant women ≤ 16 years than in the other groups. This can be explained in that those pregnant women could be from the prevalent community of persons with Medical complications in advanced maternal age including diabetes mellitus, hypertensive disorder in pregnancy and thyroid disease were strongly associated with stillbirth and low birth weight infants and corresponded with the previous studies [21, 22] . This can be explained that abnormal thyroid functions and lung diseases were more common among those in the advanced maternal age group because of the maternal exposure to toxic substances or delayed hypersensitivity. The women with clinically congenital heart disease were always needed to be treated before getting pregnant at an advanced age [23] . From subgroup analysis, severe pre-eclampsia was a high obstetric complication in pregnancy of the extremely young and at advanced maternal age, which corresponded to previous studies [14, 15] .
According to the risks of hypertensive disorder in pregnancy and preterm delivery, it was not surprising that use of steroids to promote lung maturity and magnesium sulfate to prevent convulsion in severe preeclampsia was also high in both extremely aged groups. Both the extremely young and the advanced maternal age groups had high rates of preterm births and of low birth weight infants which could be from spontaneous preterm and indicated preterm, respectively [21, 24] . From subgroup analysis, the complications of abnormal placental attachment including placenta previa, placenta accreta and also placental abruption were significantly different between the 2 groups which were supported by a previous study [25] .
Many previous studies also supported observations that the advantage of socio-economic status, high education and marital status were related to lower risks of adverse neonatal outcomes [26, 27] Moreover, from subgroup analysis, this study presented evidence that gestational age at deliveries, mode of deliveries, low birth weight and mean neonatal body weight were different between the 2 groups. The cesarean section rate was found to be lower in pregnant women ≤ 16 years which could be from the low birth weight of infants commonly found in this age group; therefore normal vaginal delivery was possible. However this study did not support a previous study of Thai pregnant adolescents [28] .
However, NICU admission and still births were not different between those groups, which could result from indicated preterm relating to hypertensive disorder in those with advanced maternal age of pregnancy.
The large sample size confers sufficient power to evaluate the relation between 3 groups of pregnant women and also rare adverse pregnancy outcomes including neonatal deaths, neonatal abnormalities and NICU admission of infants. The homogeneous population of studied women also supported the findings of this study.
The results of this study finally conclude that pregnancy among the extremely young and those of advanced maternal age entails greater at risk of adverse pregnancy outcomes for both mother and neonates. As a result of less than optimal mental and physical conditions, lack of care and attention to their health, those will be adverse effects on the mother and fetus during pregnancy in young pregnant women [28] . Additionally, recent studies have concluded that advanced maternal age is a predictor of adverse neonatal outcomes relating to underlying diseases such as hypertension, diabetes mellitus and obesity [29, 30] .
Therefore, education about the effects of maternal age on pregnancy is definitely necessary. Young women must know about how to prevent pregnancy and to have a safe sex in order to reduce adolescent pregnancy. Contraceptive methods should be inserted in the course. However, cultural, social and moral habits among Thai people are still the major issues for dispute. Women with advanced age should realize the risks of underlying diseases and then related affects on pregnancy. The antenatal care plan to reduce complications for both mother and fetus during pregnancy, delivery and the postpartum period must be implemented.
